ARTICLE their concerns and challenges fully as they relate to their health conditions and specific needs.
Objective
The aim of the study was to analyse the HRQOL of children and adolescents with ESRD on dialysis in Johannesburg, and compare their reports with those given by their caregivers. We hypothesised that children receiving dialysis would have lower HRQOL scores than healthy counterparts, that children on APD would have higher HRQOL scores than those on HD or CAPD, and that the parents or proxies would report higher HRQOL scores when compared with those reported by the children.
Methods
This was a cross-sectional study carried out on children and adolescents receiving either chronic HD or chronic PD at the nephrology unit of Charlotte Maxeke Johannesburg Academic Hospital (CMJAH). CMJAH is a tertiary referral centre which provides specialist care to all persons from the referral regions of the province and neighbouring provinces. Each participant in this study had his/her HRQOL assessed. Patients were eligible if they were on a form of chronic dialysis. Children who had been hospitalised within the preceding two weeks, and those who had received a kidney transplant were excluded. All children and adolescents receiving chronic dialysis at the hospital, as well as their caregivers, participated in the study.
Participants
Baseline sociodemographic and clinical details were obtained from the participants, as well as from a folder review. These included age, gender, baseline diagnosis, mode of dialysis, date of commencement and duration on dialysis, number of medications, number of routine clinic visits, number of hospital visits for dialysis and dialysis-related complaints and number of hospitalisations within the previous 6 months, attendance at hospital school as well as any significant nonrenal comorbidities diagnosed in the patient. The hospital school is a school established within the hospital for children with chronic conditions such as ESRD to attend because of the long hours they spend at the hospital for procedures such as dialysis. Having a school on the hospital premises allows the children to receive as much holistic care as possible while they receive treatment for their medical conditions.
Assessment of HRQOL
We assessed the HRQOL of patients undergoing HD, automated peritoneal dialysis (APD) and continuous ambulatory peritoneal dialysis (CAPD) using the Pediatric Quality of Life Inventory (PedsQL) End Stage Renal Disease module version 3.0 as the instrument. We received the user agreement from Mapi Research Trust in Lyon, France. The instrument is a questionnaire comprising 7 domains with a total of 34 questions/items. The domains include: general fatigue (4 items), about my kidney disease (5 items), treatment problems (4 items), family and peer interactions (3 items), worry (10 items), perceived physical appearance (3 items) and communication (5 items). The PedsQL ESRD module 3.0 is available in 5 age-specific report versions: toddler (2 -4 years, only by caregiver proxy report), young child (5 -7 years), child (8 -12 years), teen (13 -18 years) and young adult (18 -25 years) . Child reports as well as parent proxy reports were obtained. Questionnaires were administered to all patients and parents/caregivers of children on all forms of chronic dialysis. Children and caregivers had the questionnaires administered to them in the language they felt most comfortable with and an interpreter was used in cases of language barriers. The questionnaires were orally administered to the children during HD sessions, PD or HD clinic visits, or completed at home and returned to the primary investigator. A Likert response scale (reverse scoring with linear transformation) was used in assigning scores, with higher scores indicating better HRQOL.
Ethical considerations
Each participant was given an information sheet which explained in detail what was involved in the study. Signed informed consent was obtained from either a parent/legal guardian or child older than 8 years while verbal assent was obtained from the younger children. 
Data analysis
Data were entered into a spreadsheet and analysed using the SPSS statistical software package version 20.0 (IBM Corp., USA). Baseline characteristics were summarised as continuous data and presented as mean (SD). Discrete variables were summarised as counts and percentages. Differences in continuous data were analysed with Student's t-test while those for categorical data were analysed using the χ 2 test. The primary outcome of interest was the disease-specific quality of life score. Secondary outcomes included scores for the 7 domains of the PedsQL ESRD module 3.0. The independent variables were patients' characteristics as determined from baseline patient data obtained from the folder review. Mean HRQOL scores were calculated for each domain for the APD, CAPD and HD sample groups, and differences were compared using the independent samples t-test or analysis of variance (ANOVA). A univariate analysis was performed to find which variables were associated with HRQOL scores of both HD and PD patients. A p-value of <0.05 was considered to be statistically significant in all analyses.
Results
Twenty-seven children and adolescents and their basic characteristics were studied (Table 1 ). There were 14 male and 13 female subjects (M:F = 1.08:1). The mean (SD) age was 14.4 (4.8) years (range 5 -25) years. Fourteen patients were on in-centre HD while 13 were on PD (8 on APD and 5 on CAPD). Those who were on HD were significantly older, with a mean (SD) age of 16.6 (3.2) v. 12.1 (5.3) years (p=0.013), and had been on dialysis much longer, for a mean (SD) duration of 4.5 (3.3) v. 1.7 (0.9) years (p=0.006), than those who were on PD. There was no significant difference in the mean number of medications, hospitalisations and routine clinic visits in the preceding 6 months among the children on the three modes of dialysis. However, the patients receiving HD had a significantly higher number of hospital visits for dialysis and dialysis-related complaints than those who were on PD. Half of the children on HD attended the hospital school.
There was a wide range of underlying diagnoses of the aetiology of ESRD in the patients ( Table 2) . Eleven children (40.7%) had significant non-renal comorbidities. Of these, 5 children were on APD and 6 were on HD. The comorbidities comprised HIV infection in 5 children, dilated cardiomyopathy in 4, spina bifida in 2, 1 case of mitochondrial myopathy and 1 severe hearing impairment. Two children, one on HD and one on APD, had a combination of HIV infection and dilated cardiomyopathy. The mean (SD) HRQOL scores were lower in children who had the presence of a significant non-renal comorbidity -59.7 (13.3), compared with those who did not have significant non-renal comorbidity -55.3 (10.4), but this was not of statistical significance (F=0.829, p=0.371). There was also no association between the presence and number of significant non-renal comorbidities with mode of dialysis (df=2; F=0.833; p=0.447).
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HRQOL scores
The mean (SD) HRQOL scores for the study population was 57.9 (12.2) for the children and 60.5 (15.4) for the parent proxies. The mean (SD) HRQOL scores for both male and female genders were 53.8 (11.2) and 62.4 (11.9), respectively (t=1.928; p=0.066 in the study population). Females reported higher mean HRQOL scores in all domains except the ESRD Worry domain. However, this was not of statistical significance (p>0.05 in all domains).
The mean (SD) HRQOL score for children on HD was 54.7 (9.7) while it was 57.8 (15.3) and 67.1 (10.4) for those on APD and CAPD respectively (F=2.049; p=0.151). The mean (SD) HRQOL scores for children and parent proxies in the various domains were studied and the HRQOL was lower in most domains in the HD group compared with the PD group as a whole. However, none reached statistical significance except in the ESRD General Fatigue domain ( Table 3 ).
The mean differences in HRQOL scores between parent proxies and the children with ESRD were compared ( Table 4 ). The parent proxies reported mean HRQOL scores which were mostly higher than those reported by the children themselves in all domains except the General Fatigue domain and the About My Kidney Disease domain. However, the mean difference was only significant in the Communication domain (t=2.312; p=0.030).
Although the children who were on HD had spent a significantly longer time on therapy than had those on PD, there was no significant effect of duration on dialysis on HRQOL scores when comparing children who had spent 1 (F=2.272; p=0.144), 2 (F=0.242; p=0.627), 3 (F=0.237; p=0.631) or 4 years (F=0.229; p=0.637) on dialysis.
Among the patients who were on PD, the HRQOL scores were lower in most domains in the APD group when compared with the CAPD group. This was, however, only significant in the domain of General Fatigue in which the children who had CAPD reported statistically significantly higher HRQOL scores than those who had APD (p=0.032). This significance was not found on comparison of other domains or among the parent proxies.
When compared with the population sample mean HRQOL scores of a healthy paediatric population, [17] the mean HRQOL scores of the children with ESRD on dialysis were significantly lower for both child and parent proxy reports (p<0.05 in all cases).
The HRQOL scores did not vary regarding attendance at hospital school after controlling for the mode of dialysis (F=1.109; p=0.302).
Discussion
To the best of our knowledge, this study is the first to report on the HRQOL of children and adolescents with ESRD in sub-Saharan Africa. The number of RRT procedures which are carried out in South Africa (SA) are much more than in other parts of sub-Saharan Africa, and the findings from this study may be applicable to other regions as well. [18] The only other study carried out in SA was done on adults. [19] The present study found low mean HRQOL scores among children with ESRD receiving dialysis. This is similar to findings of several other authors. [8, 9, [12] [13] [14] [15] The overall mean HRQOL scores were found to be significantly lower in all patients in our cohort compared withpopulation sample mean HRQOL scores of healthy controls. [17] This compares to the report by Goldstein et al. [9] Moreover, Buyan et al. [14] also reported significantly higher HRQOL scores in healthy controls in almost all domains tested compared with children with chronic kidney disease which included children on either HD or PD and children who had received a kidney transplant. The Buyan et al. [20] study, however, utilised the KINDL scoring system and reported no significant differences between the scores in the HD and PD groups. [14] Our finding of lower HRQOL scores in children with ESRD was not surprising as it has been reported that even children with only mild to moderate stages of CKD already have significantly lower HRQOL scores than their healthy counterparts. Children with ESRD are more often than not unable to participate in usual activities with their peers because of the very nature of the disease, which affects physical, emotional and psychosocial aspects of life. 
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Our study also found that, although not achieving statistical significance, the mean HRQOL scores were higher for children who were on PD when compared with those on HD. Goldstein et al., [9] McKenna et al. [12] and Kilis-Pstrusinska et al., [15] who also used the PedsQL instrument, did not find any significant difference in HRQOL scores between children on HD and those on PD.
Buyan et al. [14] also had the same findings although they used the KINDL instrument in their study. The study on adults carried out in Cape Town in South Africa had similar findings, although a different instrument, the KDQOL-SF, was used. [19] In the study by Kilis-Pstrusinska et al. [15] a large multicentre study carried out on Polish children with CKD, using the PedsQL instrument found that the HRQOL was significantly higher with the use of PD compared with HD. Juergensen et al., [21] in a study of adults with ESRD in the USA, reported that patients on PD reported a significantly higher satisfaction compared to those on HD. However, their study used a questionnaire developed solely for the purpose of their study. The use of various instruments or assessment measures makes it difficult to make direct comparisons between different renal replacement modalities. This has been alluded to by McKenna et al. [12] and Lai. [22] In analysing HRQOL scores for children on PD, it was found that children who were on CAPD reported higher scores than those on APD. This was an unexpected finding as we had assumed that the use of APD would make the dialysis procedure less cumbersome for the patients and caregivers, with less interference in the patients' lives and thus would be preferred. Possible reasons for the apparent preference for CAPD v.s APD may be the flexibility of CAPD compared with APD and the possibly negative psychological effect of having to be attached to the APD machine for long hours at a time.
Our study did not find any significant influence of age, gender, mode of dialysis, duration of dialysis, number of medications, hospitalisations and routine clinic visits or attendance at the hospital school on the reported HRQOL scores by both children and their caregivers. This finding is similar to reports by Gerson et al. [20] and Amr et al. [23] Surprisingly, although the children with significant non-renal comorbidities had lower HRQOL scores, the presence or absence of a non-renal comorbidity did not appear to have a significant impact on the HRQOL scores.
It has been reported that youths who have had CKD for a long period of time had better HRQOL scores in the physical and emotional functioning domains. [20] The explanation for this could be that the children and their caregivers learn to adapt to having multiple comorbidities and are able to handle such situations better. 
Table 4. Mean differences in HRQOL scores between parent proxies and children with ESRD
PedsQL ESRD domain
Mean (SD) difference between parent proxies and children's reports t-statistic p-value
